What is claimed is: 

1 . An electric power steering control apparatus having 
an electric motor device that applies assist torque for assisting 
steering torque of a driver to a steering shaft that is coupled 
to an axle of a vehicle , comprising: 

vehicle speed detecting means for detecting a vehicle 

speed; 

motor speed detecting means for detecting a rotation speed 
of the electric motor device; 

steering shaft reaction torque signal outputting means 
for outputting a steering shaft reaction torque signal that 
corresponds to steering shaft reaction torque acting on the 
steering shaft; and 

road surface reaction torque detecting means for 
outputting a road surface reaction torque estimation value to 
be used for a control on the assist torque by filtering the steering 
shaft reaction torque signal by a low-pass filter operation, 
wherein a time constant of the low-pass filter operation 
is determined in according with the vehicle speed detected by 
the vehicle speed detecting means and the motor rotation speed 
detected by the motor speed detecting means. 

2 . The electric power steering control apparatus according 
to claim 1, wherein the steering shaft reaction torque signal 
outputting means is a detecting means for outputting the steering 
shaft reaction torque signal depending on the steering shaft 
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reaction torque. 

3 . The electric power steering control apparatus according 
to claim 1, wherein the steering shaft reaction torque signal 
outputting means is a calculating means for calculating the 
steering shaft reaction torque signal on the basis of a steering 
torque detection signal depending on the steering torque , a motor 
current detection signal depending on a motor current of the 
electric motor device and a motor rotation acceleration signal 
depending on a rotat ion accelerationof the electric motor device. 

4 . The electric power steering control apparatus according 
to claim 1, wherein the time constant Test of the low-pass 
filtering operation is determined according to an equation 

xest = (Ggear x Tfric + Tf rp ) / (Kalign x cos) 
where Ggear is a gear ratio of reduction gears for transmitting 
the assist torque from the electric motor to the steering shaft, 
Tfric is steady-state friction torque of the electric motor , 
and Tfrp is friction torque in a steering mechanism , Kalign is 
a ratio of road surface reaction torque that depends on the vehicle 
speed to a steering angle, and cos is a steering speed that is 
obtained from the motor rotation speed. 

5 . The electric power steering control apparatus according 
to claim 1, wherein the steering shaft reaction torque signal 
that is filtered by the low-pass filter operation includes a 
term that is a product of a steering shaft rotation acceleration 
and a proportional gain. 
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6 . The electric power steering control apparatus according 
to claim 1, wherein the time constant of the low-pass filter 
operation has an upper limit and a lower limit. 

7 . The electric power steering control apparatus according 
to claim 1, wherein the time constant of the low-pass filter 
operation has an upper limit and a lower limit that depend on 
the vehicle speed. 

8 . The electric power steering control apparatus according 
to claim 1, wherein a steering wheel for driving the vehicle 
and the axle are connected to each other via the steering shaft 
and the electric motor is coupled to the steering shaft via 
reduction gears . 

9 . The electric power steering control apparatus according 
to claim 1 , wherein the electric power steering control apparatus 
has a steer ing-angle-superimpos it ion-type configuration in 
which the electric motor device includes a first electric motor 
and a second electric motor , the first electric motor controls 
gear output torque that is the steering torque of the driver 
multiplied by a variable gear ratio, and the second electric 
motor applies assist torque for controlling an actual steering 
angle to the steering shaft in accordance with the gear output 
torque. 

10. The electric power steering control apparatus 
according to claim 9, wherein a steering wheel for driving the 
vehicle and the axle are connected to each other via the steering 
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shaft, the first electric motor is coupled to the steering shaft 
via reduction gears, and the second electric motor is coupled 
to the steering shaft via planetary gears. 

11. The electric power steering control apparatus 
according to claim 1 , wherein the electric power steering control 
apparatus has a steer-by-wire-type configuration in which the 
electric motor device includes a first electric motor and a second 
electric motor, there is no mechanical link between a steering 
wheel for driving the vehicle and the axle, the first electric 
motor controls steering reaction torque that is transmitted to 
the steering wheel, and the second electric motor applies assist 
torque for controlling an actual steering angle of the axle to 
the steering shaft. 

12. The electric power steering control apparatus 
according to claim 11, wherein the road surface reaction torque 
estimation value obtained by the road surface reaction torque 
detecting means is used for the steering reaction torque control 
and the actual steering angle control. 
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